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(54) ^^^ha^3*y*>X^*m**t^n*«^Ufc«liX^hD^3*y-fe>^* 



to Xi ~X4 tt, 0, S, C = CK C = C, CZ 1 = 
C Z 2 , S0 2 , (CH 2 ) x-0- (CH 2 ) y, 7 

Z2 j^mm*. *;7m, 7)i*frm, m 



(57) imm 

mm) &mm ■ mmm. %mittf<!>% < mm 

HBifcf [l] 5 fc S *f«x 1/ * b 

-HSiC [ l ] 
lit I) 




imm *©ibh] -isiic [ 1 ] 

mm i ] tis-ss^ [ i ] ^nstixu^ h at 1 ] 




,4 R-£^-R 17 

X 1 

18 R X 3 

19 R-££-R 22 

K*, Q 1 , Q 2 «\ ^n^n^iEtc7j<iijg^ 
*a$©¥@!8, s^fe l < it^mm^m^m^m. 

"To R 1 ~R 12 *3i:l5R 13 ~R 32 «, ^n^n^fci^ 

L < te*g$<D7;l/*;l/S, L < imwm<DT)l 

L < te*B$<D7;l/*;l/^*8, B$fc L < 
$©7 U -;l^*S, B$fe L < te^B^o^S, a 
L < tt*g^ois-a-^^*, B$fe L < «*B$£> 

7 5/8, g&fcL<tt*g$(D7;l/*;U75/*, B 
^feL<f±*g^©7U -^7578^1-0 Xi ~X 

4 ^-n^nsfezfc o, s, c = o, c = c, cz 



R _^. R 31 



7 R R 12 j 
2 ^ ^ 



■°R R 

4 R-£^-R 17 

"R 1 X 

\ 1 R R 6 



23 R 

4 *R* 

i =C Z2 s S0 2 , (CH 2 ) x-0- (CH 2 ) 
*gg|©J!iJ3fiS6SS»*^-r 0 cc?, Zi fc«fctfZ2 

*g^©7;^^a, B^feL<«*g^©¥^a, a 
tn j pno~2ooiEo«a»*a-r^ x + y = oi:s 

*cfct4jS:V\ R 1 ~R 12 tL<aR 13 ~R 3 «L 

[fl^2] [2] -e^nswaixu^h 

-JRS [2] 
[It 2] 

29 R R 30 
2 v 'R 82 



18 R X 3 
20 R R 21 



7 R R 12 

=? — Q~v 

9 R R 10 £j\ 



Vr 

MR *vV" n2S 



k*, q 1 s q 2 ^ ^n^naifc**®?, v/7 
*g^o^^a, g$t l < i±*sgioffi^^sgssi 

t L < te*B$©#JIS, g^fe L < fci*B&©ffi££ 

3S8£inr 0 Ri~Ri 2 fc«j:tfR i3 ~R 3z t^ ^n-pn 

8, g$kb<te*g$07;V^;V8, S&t>L<t±* 



+~>8, g^ife L < tt*g^©7;l/+;l/^^8, g^fe 

j^s, a^t l < i&mw&<Dm&&sm, a$& l < 

te*B$l<D7 5/8, HSit ) L<«*1Kft07;l/+;l/7 
5/8, B$kL<te*B$£>7U-;V75/S£3l 

to xi ~X4 ^n^nsfestt, o, s, c = o, 

C = C, CZi=CZ2, S 0 2 , (CH 2 ) x-0- 



L < ti*B»07;^;l/», B^lfe L < «*B$© 

#m b$ fe l < imw&oms&m&izm u x * 
•fctfyti, weno~2 o©jE©SE»*arrtf, x + 

y = 0tftSJ:4:ttftV\ R 1 ~R 12 kL-<«R 13 ~ 



1S R R 16 




[s*, q 1 , q 2 a, tn^nwcymm^ ~>7 

■To R 1 ~R 12 fe<fctfR 13 ~R 32 «:> Zti?n®iL\Cs 

ymm?. ad^^?, -hn» % a$t 
n»t,L<a*ii»o7u-;i/**^as, a 

gSfeL<tt*HSi07;U^l/^S, g&t>L<{±*H 
^cD7U-^*»> B»feL<ti*ilS50*SS, a 

&t> l < i±*s«©ffi^^s!g, mm L < M:*g&© 
7^/*, WfttL<tt*Wio7;i/*;U75yas, B 

s te, gg|fcL<tt*agio^»i~2 0O7;i/*;i/ 

S&fcL<&±*S&©mi8&6~l 6<D¥3giS, B 
&fcL<«*SSi©i^£a£g*a-fo R 1 ~Ri 2 &L 

tt&^x, ^ytmmmm 1 ~ 3 ^-m^iais©^ 

ft D , iF-t!> ^tf&tffjf 1 ~ 3 ^-f n^ie«© 

[firae] «3tlfcRSFSi:Olfflfcl~4»©*?aA 

4 £ ft li 5 f BtS© WHx l/^ha;^^7t >Xl?o 
[ff!*i7] f&m£M£<D®kl~4m<DlEfUi\ 



R 32 . «PJg L/cS^TlS^ LTWcftSgfcJ&ff LT 

fc±^o ] 

[»«^3] tib-is^ [3] T**sna*«xL/* h 

HRS [3] 

[ft 3] 




[0 0 0 1 ] 

hS^U^hn;^*-^^ (EL) JR^fcMf 
[0 0 0 2] 

[^©sw] ^mvsmzmLrcE bass 

[0 0 0 3] S£*0^«E L|g?l±, imttit 
^o/cW^fb^^^bfc^^ffiMb/c^E L 

if^^n, Hi^na-r^s (7y^K-7^ 

v^T. • 5 11, 9 1 3^~>\ 1 9 8 7^ 

7 5 v%fcsm*m&*MK.®m lt, aw 

5gft£f#T43 D , 6 ~ 7 V ©iSaEWETfWfitt 10 0c 
d/m 2 „ a^^tSS&^li 1.51 m/W^3ifigLT, 



[0 0 0 4] tiE L3R?OSBia&**lRl±*-&Sfe* 

hmit^xhum^ ^yyfijRtKfciDCMfi 

0» — • *7 • 77*7^ K7^ 6 5t, 

3 6 1 0^-v\ 1 9 8 9*F#HB) , N, N- J?7i- 
;W N, N' - (3- ^f;l/7i-/W - K 1' - t!! 
7x^- 4, 4' - ^7 5>^7bfflt, ;b7"b 

^ (i/>/^--X • v>>-7^ • *7 • 7~?U h*7V 
v^7s, 3 41, L 8 2 4^-i>\ 1 9 9 5¥#«0 



[0 0 0 5] 

-JKjS [1] ~ 

[3] ?mznzit^<D'j>%<£t>-n<D%wtELm 

[1] ■p^nstftxUi' hn;V5*y*yxi 

HKS [ 1 1 
Wb4] 



1S R R 1fl 
,4 R-£J-R 17 




ADfygf, ^hD», b$& 

L < &i*g&07;i/*;l^ B$& L < im%&<D7fr 
n^v'S, B$feL<te*B^07U-;^^>»^ S 

StL< {±7fcg&©fl&^£ffl^ B$t L < fct*S&© 
7 5 B$tb<tt*B$[£>7;U+;U75/S, S 
^feL<tt*B^©7U-^7 5 7S^a-rc Xi ~x 

4 ^n^nafezf^ o, s, c = o, c = c, cz 



i9 R R 30 




*B$s©7;^^S, MtKlttiloim B 

^nfn0~2 0OjE©3gSS[^fft\ x + y = 0i:& 
SCfcttft^. R 1 ~Ri 2 t L<ttR 1 3~R32«^L 

[0 0 0 6] M£*f&f£^ TIB— Mi^ [2] ff^n 

HK3 [2] 
lit 51 



n n 

,4 R-^-R 17 



ffl R R 30 




7 R R 12 _/ 
»* 9 R R 10 £A 



'R R 21 

K«fi, q 1 > q 2 it, ^n^nstoitzk^jg?, ~>7 
S&fcL<li*SSI©7;l/*;l/^ B*ftt»L<tt 

*s&©j££s. s^fe l < &i*s$oi§i=r£S!«B$ 

SSfc^-fo Ri~R 12 feJ:t5Ri3~R3 2 l±, ^tt^ft 

S, B$sfcL<ii*B$!©7;M^a, S&t>L<&* 
Wft©7;i/3*^ HSit > L<i±*SKo7U-;i/* 
*'>S> 1KRfcL<tt*Bgi07;l/+;l/f L ^ B$& 
L < «*B$<97 U B&£> L < ti*B&© 

«*H»©7 5 7 *> B$ t L < «*fi$<D7;l^;l/7 
5/*, IHftt>b<tt*ligS07'J-;l/75y**S 
fo Xi ~X4 it, Ztl^ftl&iLlC, 0, S, C = 0, 



23 r^_ r2 « 



CsC, CZ 1 =CZ 2 , S0 2 , (CH 2 ) x-0- 
(CH 2 ) y, S&feLO±7fcS&©7;l'*U>S, B 
$kL<tt*B$«teK^S£Si?-o CClTf, Zi 

fe.ttfz 2 1±, ^n^n&sitc?^^ ^7/a, s 

£lt> L < &7fc»g|©7;l/*;l>a, B$& L < 
itfytt, ?iifno~2 o ©lE^sis^grf a\ x + 

y = OfcaSCfcttftV\ R 1 ~R 12 tL<teR 13 ~ 
<fcl\> ] 

[0 0 0 7] Hfc#f8HW\ TIH-^S [3] T/TN^tl 
H&jS [3] 

Wb6] 




Htfi, qi s q 2 ^n^nsuit**®?* ^>7 

/», B&fcL<ti7fca&©7;U*;l/^ BjfttKti 
to R 1 ~R 12 feitf R«~R32(4, ^n^tl&xHc, 

?m^, ;\u?ym.^s isr/m, - hum, s$s& 

n^>S, fBftt,L<ti*!Hft©7U-;l/**^ B 
itb<ti*II©7;^;Vfti, Blftt.L<ii*fi 
$©7 U BMfc L < te*B$©¥3gS, B 



75 / M, S&fcL<M:*B&07;l>*;l/7 5/g, B 
»tL<tt*«ft07U-;l/7 5y»*a^o Yi ~Y 
s B^fe L < t±*fi^©m^iS5 1~20 ©7;U*;U 

9&L<it*W»<om&&Vm*m.to R 1 ~R 12 t>L 
< t± R i3~ R 32t4B«fi Lfe»ra*-e«S^ LT«f 

[0 0 0 8] SK*5g^tt, -^SffiKt^tS^ 



[3] vvfnMBfMlIx]^ hn>l/ = *-yfeyxjR 

Xf^T'&So 

[0009] mc*ftwii, mjs&*z hunt f- 
mv-^yvum^Wtf. [1] 

~ [3] i/^-fn^l2«OW»xU^hn;l/ = *y-fe>x 
ffi? TOT S ±IEI2«©^«x U * h n )l 5 * .y-b y 

[0 0 10] fgftEfc&ffifcOHfcl- 

4 mvm^&xmis &zfw^wMmmm?z> c £*m 
mt?z> ±mmm<D^mx. u^ha^^yb y xn? 

[0 0 11] M£#f£flllH\ f&fcJffclHIfcCfflfcl- 
4 € ©IE?La AS *J J: tf IE?L& AS ^ffMt a c £ 

[0 0 12] -HKiC [1] ~ [3] Tf^^nSMO 

R i ~R32(4Jen j enafit, ?j<i^?, ^oyyji 

;b8, B$sfeL<«:*a$!©7;b3+y8, BSIfe-L< 

tt*asjoT u -;i/**y8, s^fe l < itJmmvT 

}ls*Jl?*m, B$fe L < te*S$©7 U -;l/^*S, 
■SifeU<tt*ll»05'*n7;Wi, lltKli 

*b$o*3I8, n»fcL<{i*n»(Diis-&^«», a 

g5fcL<te*fi$<D75 78, BSifcL<tt*«ft07 

;u+^75/a, a^feb<f±*a^o7u-;i/75y 

[0 0 13] *«Wt*tt*-«HC [1] ~ [3] T*St 

* ft & r 1 ~ r 32<dmo ?z/&?<d m fcM £ L 

Tit. mm, Jiffs, 3 7yffttffeD, 7;l^;l/S 
cDJ|{#Mi:LTtt, *?-;US, xt^S, 7W/1/S, 
7f-^S, s e c-y^Jim, tert -7'77l/8, ^ 

y^;l/g, 'N+y^B, ^>7°9 L /'l / S> Xf 
7'J;l/S, hU ^nn^T^S^SD, »>^n7W 

[0 0 14] ^fBfcfcttS-j&aS [1] ~ [3] TB. 
£ ft * fc^tJO R 1 ~R32^7;i,n^ y S©^{#0IJ L 
Ttts *F*yS, xh+i'i, n-7h*y8, te 
rt-7>^>& HJ^OD^h+yB, HJ7;W- 

nih^i, ^y*7;l/tD^n#*fi, 2, 2, 
3, 3— rF77;l/*a7'n#*yg, l, l, l, 
3, 3, 3-^v3Mt7;^-n-2-7°n*>yS, 6- 
(A-7;Wnxf;W ^y;k*+yS^feD, 7 
U-;l^yS©JI{*Mi:LT«:, 7i/^>1, p- 

8, 3-7MD7x7^->i, ^^7MD7x- 
;l^8, 3-b'J7Mn^f;l/7i 7 +y S#^& § „ 



SftSfb&^OR 1 ~R32co7;b+;U7 L ^atDMf*Mt 
Tte, ^fvW^B, xf-^T^S, t e r t-7>;U 
ftS, ^y^T^S, ^T^T^S, HJ7;l>* 

tt, 7x^^f*i, p -zhD7xx;l/ftl, p- 
tert-7^7iX;WI, 3-7Mn7i- 
;l/f-*3k ^y^7Wa7xx;Wl, 3-h'J7 
;l/*o*^;l/7xx;l/^;j-g^tf&a 0 
[0 0 16] *mifcl5lfZ-l!B& [1] ~ [3] T% 
^ft^t&tJ^R 1 ~R 32 £D¥SSi: bt(i7xx;l/ 

ft7xx;H, 77x;H, t?DU 
;]/S, ^5*"7'J^8, t?^7~y;]/8, t°'jy;l/8, 
^yx;l/8, hJ'J5^-;H, tfU^yx;l/8, 
7U^8, ^77'J;l/8, **-*y*77U;l/8, 7^7^ 
7 7' U ;b8, J 5 ^7 7 7" U ;U3S3Ftf 3 0 
[0 0 17] *«Wt»tJSHKa [l] ~ [3] T?3 
StiSfc^WORi ~R 32 OH^^8i:LT«, -J- 7 
^;l/8, 7>hU;l/S, 7xt>bU;H, 7^Ux 
^8, h°yx;i/8, ^yF-;H, 7'Jy8, *7'Jy 

8, jv*sv>m, y/vym, +/wjyl> ^ 

y7+7UyS, 7;V^y7y8, * 
+■9-7-^8, ttWTV-frm, ^77-;H6, ^ 
7^77-^8, hU77-;V8, >T5^7-;l/», ^ 
> 7-;l/», ^ y 7"f - 7 7 -;l/S, ^ > 7" h U 
77-^8, ^>7V5^7-;b8, H^^y^^ 
7-;u8s ex^>7>77-;P8, eT^yTV?^ 
7-^8, 7yhoyS, ^y^^ys^ ^^7 

7 L *7xy8, 77b7+/yl, 7^UFy8, 7x 

s?r*Jym, t°oyyys, t;U7^- 

[0 0 18] *»Wfc*^5-lftS [1] ~ [3] 
^ft^^-a-^OR 1 ~R32©7 5 78©a{*Mi:LT 
ti, 75 78, ex (7th+->^f;W 7 5 78, If 
X (7-bb^yx7 : -;I/) 7578, t£X7bl^y7°n 
tT;W 7 5 78, ex (7-feh*S/7>;W 75 78^ 
^SD, 7;^;l/75 78©*f*Mi:LT(±x7 L ;I/7 5 
78, yx7 L ^75 7S, yVab°;U7 5 78, y7> 
;l/ 7 5 / 8, ^ y Vi\/T 5 7 8 ^ y 7 5 7 
SD, 7U-;l/7578©Mf*Mi:LTt±, 7x^V7 
578, (3-^/V7x^/W 7578, (4-7f- 
;U7xx;0 75 78H^feD, 7xx;b7 5 7S<Dj| 
m\\£LTtes 7xX;P7578, 7x^;MW5 
78, y*7xx;l/7578, y>U^757S, ^^7 
x x;P7578, y (4-^f;^"7xx;W 757 
8, y (3-^f^7xx;W 7578, V (4-7f- 
;l/7i-;W 7 5 78, 7-77 L ;V7xx;^75 78, ^ 
X [4- (a, a' -y^fvl/^yyVW 7xx;H 7 

[0 0 19] Sfc, Ri ~R32CDP^1-§8|W]±T, ^ 



hViim, ^U-Jim, ^y7t°7x 

[0 0 2 0] HR3 [1] ~ [3] (Dit&WKDQi , Q 

2 ^-tt^tt&ifczkifti^ 7778, BJ£feL< 
te*S$<D7;l/^8, fi$t> L < tt*S^¥^», 

^mm, m^mm^mwm, tuia^R 1 -r^t-ib 
$L*:7;i^a, ¥sga, *s-&£3tgaw5ns„ 

[0021] *%WlM}Z>--m£ [1] *5<fctf [2] 
o, s, c = o, C Zi =C Z 2 , c = c, s o 2 , 

(CH 2 ) x-0- (CH 2 ) y, Sg&fcL<&±*Sft 

1 fc<fctfz 2 a, ^n^msifczK*^^ 7778, 

BSIfc L < &*{S&©7;l/*;l4fc B^fe L < te*g$ 
y * n'\:/f-;WH#©JBai8S 5-7 OflillfiifiBBIlO 2 ffli<D 

jBsawf^ftSo xi ~X4 ©iMS7;i/*u>asfc 

«B^SIM^^a©B^»i: LT« R !~ R 32 Tvtn U 
fcS&gtffca = Xi ~X4 ©g&7;l/*Uy*fcLT 
JfSU^tott, 2-7x^;^77nh°U78, 77 
nn^fuyg, s>7;l/*n* ^yy*yy 
8, a-7 3L/*y^yyuym, a, a' -Vtth 
^ y y y >l, a y TVU^ y ^ y "J 7 yWs. Eft 

[0 0 2 2] ^fBBfcfcttS-lfeS [3] msnsft: 

2 0 <07)V^m. BJH& L < tt*Bgl©J^iB» 6 ~ 1 
6<D¥H18, H^^^S^gl-o 7;V*;U8, ¥318, 
fi^lI8©Jlf*Mte, fulSOR 1 ~R 32 ff2ilbft7 

[0 0 2 3] ifcfSHBlcfettaQ 1 , Q 2 £>7;l/*;l^ 

¥H8, is^jss, fcitfRi ~r 32 -e^snsT 
;l^;l>8, 7;Un*yS, 7l>-;l/**y8, 7;l/*;U 
9^8, ru-;Uf-*», s/^B7;^;H, ¥H18, 
Sl^na, 7 5 7;^;V757S, 7U-;U7 
5/8, fcitfXi ~X 2 ©7;U*y78, :fc«fctfYi 

z 2 <D7)v*jvm. mmm, m^mmicmmLx^^ 



8, 7°nt°;V8, 7>^S, s e c -7771^8, t e r 

t -7771/8, ^y^/va, ^*yjm, ^T^a, 

D, */>7u7)]/*]]/h\sT\z, ytu^yzyMs 1/9 
xn^\^yM, 1, 3-7^n^13-7x-;l/8, 2- 

■>^D^>fy-i — oi^S, 2, 4-yfu^y$y 
iy- i — r U f-^Wfe^o 
[0 0 2 5] 7 71/3+78 ^LTte, h*7S, xh 

;l/^-n7°n,t°+iya, 2, 2, 3, 3-fh77Mn 
7n,t°+^S, 1, 1, 1, 3, 3, 3-s\3rV7)V* 
D-2-7°D#+>'S. 6- (;^-7^tDlf;W -\ 
^Jl/** D, 7U -;l/**->aSt bTtt, 
7x/^>ls p-xhD7x/*5/& p-tert 
-7f/V7x/^->l, 3-7Mn7i7^>I, ^ 
^^7MD7iX;l/i, 3-h'J7Mn^f/l/7x 

[0 0 2 6] 7)l*)l?-*mt LTti, ^^;V^^S, 
xf-;l/f-*as, t e r t 'N*S/;l/f-* 
1, h'J7;U^n^^;I/f-^a^S 
7U-;I/f-*atfcLTH:, 7j-;W1, p-- 
hn7xx;WI, p-tert-7Wx-W 
3-7WD7xx;Wl, ^^7/^D7 

[0 0 2 7] 7 U LTtt, 7xX/H, H7x 

?-7i-;H, i"7?fr&. 7yhV)im, 
7xt>hU;H, 7;i/*l/-;u», t;u-;i/S«^a& 

k°y^ya, eu^^ya, h°u^y>a, 
y>a, bVTitym. ^>f-;«, 7°uya, +y 
yyi, jy^yvym, y/u>a, +y+^u> 
a, ^yy^/yyl, y^u/ym, iiWJ-h 
a, ^-^y-^a, ^^ityTV-^a, ^77-;v 

a, ^7^777-;^ bU77-^a, ^5^7-^ 
a, ^77^^^7-71/8, ^77f-77-;va, ^7 
7 h U 7 7-;US, ^ 7 7V 5 ^ y-;USs tr 7 ^ 7 7 
^^-9-7-^a, ex^77^77-;ba, H'^yy 

-TS^y-^Ss 77hD7a, 7X777 7>1, V 
^yyW7xy|, 77h^+77S, 77UF7 
a, 7x/f7-771, t°DU77a, 7^+^78, 
€;V7tU7im5o 

[0 0 2 8] 7578i:LTte, 7^78, (7-b 
h*->^f-;W 7 5 78, ex (7-th*7xf-;W 7 
5 78, lfX7-tr h+77ntf;b) 7 5 78, ^7. (7 
•feh+77^;l/) 7 5 78^*0, 7;U+;l/7578 



7S#tf & D , 7 U -;l/75 / SO 
*#fl»J4:LTtt, 7x^73/1, 
-;W 7^/S, (4-^f;l/7i-;W 7^J&, 7 
x-;M^73/l, ^7i-;V75/l, ex (4 
-7x/^7i-;W 75/S, ex (4-H7x- 
)l) 757S, ex [4- (4-hU;W 7x^;b] 7 

ex (3-^f;l/7i-;W ex 
(4-^f;l/7x-;W 75XK, t7f;V7i-^7 

ex [4- (a, a' -it*? jV*W)V) 7 
i-iH 7 5/S^fe^o 

[0 0 2 9] *^{cts^T, -Kit [1] ~ [3] T 
[4] fcHRS [5] *-rh7tKD77>(f"Piin3»"r 

[0 0 3 0] -fl£it [4] 

[ft: 7] 



[0 0 3 1] -IM [5] 

[fbs] 



30 R rZ9 




[0 0 3 2] 

[111] 




[0 0 3 3] 



(A-4) 


o b 


(A-5) 




















(A-6) 


Q^CH 3 © Q H 3 C^ 



[0 0 3 4] 




[0 0 3 8] 



(A-1 9) 



P 
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PROBLEM TO BE SOLVED: To provide an organic electroluminescence(EL) 
element high in luminous efficiency and superior in emission life by using a 
specific organic EL element material. 

SOLUTION: Organic EL element material is expressed by a formula, where Q1, 
Q2 independently represents a hydrogen atom, a cyano group, a substituted or 
unsubstituted monocyclic group and a substituted or unsubstituted condensed 
polycyclic groups, R1-R12 and R13-R32 independently represents a hydrogen 
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(CH2)x-0-(CH2)y, where Z1 and Z4 respectively independently represents a 
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integers of 0-20, but there is no case where x+y=0. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The organic electroluminescent element ingredient shown by the 
following general formula [1]. 
General formula [1] 
[Formula 1] 




Q1 and Q2 express independently the condensed multi-ring radical which is not 
permuted [ the monocycle radical which is not permuted / the alkyl group which 
is not permuted / a hydrogen atom, a cyano group, a permutation, or /, a 
permutation, or /, a permutation, or ] among [type, respectively. Independently 
R1 -R12, and R13-R32, respectively A hydrogen atom, The alkyl group which is 
not permuted [ a halogen atom, a cyano group a nitro group, a permutation, or ], 
The aryloxy group which is not permuted [ the alkoxy group which is not 
permuted / a permutation or /, a permutation, or ], The arylthio radical which is 
not permuted [ the alkylthio group which is not permuted / a permutation or /, a 
permutation, or ], The arylamino radical which is not permuted [ the alkylamino 
radical which is not permuted / the amino group which is not permuted / the 
condensed multi-ring radical which is not permuted / the monocycle radical 
which is not permuted / a permutation or /, a permutation, or /, a permutation, or /, 
a permutation, or /, a permutation, or ] is expressed. X1 - X4 The aliphatic series 
ring residue which is not permuted [ the alkyiene group which is not permuted / 
O, S, C=0, C**C, CZ1 =CZ2, S02, x-0(CH2)-(CH2) y, a permutation, or /, a 
permutation, or] is expressed independently, respectively. Here, it is Z1. And Z2 
The condensed multi-ring radical which is not permuted [ the monocycle radical 
which is not permuted / the alkyl group which is not permuted / a hydrogen atom 
a cyano group, a permutation, or /, a permutation, or /, a permutation, or ] is 



expressed independently, respectively, and although x and y express the 
positive integer of 0-20, respectively, they are not set to x+y=0. It may join 
together by the radical comrade who adjoined, and R1 -R12, or R13-R32 may 
form a new ring.] 

[Claim 2] The organic electroluminescent element ingredient shown by the 
following general formula [2]. 
General formula [2] 



[Formula 2] 




Q1 and Q2 express independently the condensed multi-ring radical which is not 
permuted [ the monocycle radical which is not permuted / the condensed 
multi-ring radical permutation which is not permuted / the monocycle radical 
which is not permuted / the alkyl group which is not permuted / a hydrogen atom, 



a cyano group, a permutation, or /, a permutation, or /, a permutation, or / or /, a 
permutation, or ] among [type, respectively. Independently R1-R12, and 
R13-R32, respectively A hydrogen atom, The alkyl group which is not permuted 
[ a halogen atom, a cyano group a nitro group, a permutation, or ], The aryloxy 
group which is not permuted [ the alkoxy group which is not permuted / a 
permutation or /, a permutation, or ], The arylthio radical which is not permuted 
[ the alkylthio group which is not permuted / a permutation or /, a permutation, 
or ], The arylamino radical which is not permuted [ the alkylamino radical which 
is not permuted / the amino group which is not permuted / the condensed 
multi-ring radical which is not permuted / the monocycle radical which is not 
permuted / a permutation or /, a permutation, or /, a permutation, or /, a 
permutation, or /, a permutation, or ] is expressed. X1 - X4 The aliphatic series 
ring residue which is not permuted [ the alkylene group which is not permuted / 
O, S, C=0, C**C, CZ1 =CZ2, S02, x-0(CH2)-(CH2) y, a permutation, or /, a 
permutation, or ] is expressed independently, respectively. Here, it is Z1. And Z2 
The condensed multi-ring radical which is not permuted [ the monocycle radical 
which is not permuted / the alkyl group which is not permuted / a hydrogen atom 
a cyano group, a permutation, or /, a permutation, or /, a permutation, or ] is 
expressed independently, respectively, and although x and y express the 
positive integer of 0-20, respectively, they are not set to x+y=0. It may join 



together by R1 -R12 or R 13 -R32, and the radical comrade that ******(ed), and a 
new ring may be formed.] 

[Claim 3] The organic electroluminescent element ingredient shown by the 
following general formula [3]. 
General formula [3] 
[Formula 3] 




Q1 and Q2 express independently the condensed multi-ring radical which is not 
permuted [ the monocycle radical which is not permuted / the alkyl group which 
is not permuted / a hydrogen atom, a cyano group, a permutation, or /, a 
permutation, or /, a permutation, or ] among [type, respectively. Independently 
R1 -R12, and R13-R32, respectively A hydrogen atom, The alkyl group which is 
not permuted [ a halogen atom, a cyano group a nitro group, a permutation, or ], 



The aryloxy group which is not permuted [ the alkoxy group which is not 
permuted / a permutation or /, a permutation, or ], The arylthio radical which is 
not permuted [ the alkylthio group which is not permuted / a permutation or /, a 
permutation, or ], The arylamino radical which is not permuted [ the alkylamino 
radical which is not permuted / the amino group which is not permuted / the 
condensed multi-ring radical which is not permuted / the monocycle radical 
which is not permuted / a permutation or/, a permutation, or/, a permutation, or/, 
a permutation, or /, a permutation, or ] is expressed. Y1 -Y8 The condensed 
multi-ring radical which is not permuted [ the monocycle radical of the carbon 
numbers 6-16 which are not permuted / the alkyl group of the carbon numbers 
1-20 which are not permuted / a permutation or /, a permutation, or /, a 
permutation, or ] is expressed. It may join together by the radical comrade who 
adjoined, and R1 -R12, or R13-R32 may form a new ring.] 
[Claim 4] the organic electroluminescent element in which the organic compound 
thin film of two or more layers which contains a luminous layer in inter-electrode 
[ of a pair ] was formed -- setting - a luminous layer - a claim - the organic 
electroluminescent element which is the layer which contains the organic 
electroluminescent element ingredient of a publication one to 3 either. 
[Claim 5] a luminous layer - from a host ingredient and a doping ingredient - 
becoming - this doping ingredient - a claim - the organic electroluminescent 



element according to claim 4 which is the organic electroluminescent element 
ingredient of a publication one to 3 either. 

[Claim 6] The organic electroluminescent element according to claim 4 or 5 
characterized by forming the electronic injection layer of 1-4 layers, and an 
electron transport layer between a luminous layer and cathode. 
[Claim 7] claims 4-6 characterized by forming 1-4-layer a hole injection layer and 
an electron hole transportation layer between a luminous layer and an anode 
plate ~ either ~ the organic electroluminescent element of a publication. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the organic electroluminescence 

(EL) component used for the flat-surface light source or a display. 

[0002] 

[Description of the Prior Art] Promising ** of the application as a large area full 
color display device with a cheap solid-state luminescence mold is carried out, 
and, as for the EL element which used the organic substance, many 



development is performed. Generally EL consists of counterelectrodes of the 
pair the luminous layer and this whose layer were pinched. When electric field 
are impressed between two electrodes, an electron is poured in from a cathode 
side and, as for luminescence, an electron hole is poured in from an anode plate 
side. Furthermore, in case this electron recombines with an electron hole in a 
luminous layer and an energy level returns from a conduction band to a valence 
band, it is the phenomenon which emits energy as a light. 
[0003] Compared with the inorganic EL element, the conventional organic EL 
device had high driver voltage, and luminescence brightness and its luminous 
efficiency were also low. Moreover, property degradation is also remarkable and 
it had not resulted in utilization. In recent years, the organic EL device which 
carried out the laminating of the thin film containing an organic compound with 
the high fluorescence quantum efficiency which emits light by the low battery not 
more than 10V is reported, and the interest is attracted (refer to applied 
FIJIKUSU Letters, 51 volumes, 913 pages, and 1987). By this approach, the 
fluorescent substance layer and the amine system compound were used for the 
hole injection layer for the metal chelate complex, green luminescence of high 
brightness has been obtained, 100 cds/m2, and the maximum luminous 
efficiency attain 1 .5 Im/W with the direct current voltage of 6-7V, and brightness 
has the engine performance near a practical use field. However, although 



luminescence reinforcement is improved for the organic EL device to current by 
the improvement of a configuration, it does not have still sufficient luminescence 
brightness. Moreover, it has the big problem of being inferior to the stability at 
the time of repeat use. 

[0004] In order to raise the luminous efficiency of an organic EL device, the 
technique which dopes and produces a guest ingredient into the host ingredient 
which is luminescent material about a luminous layer is indicated. A tris 
(8-hydroxyquinoline) aluminum complex in a luminous layer for example, into a 
host ingredient the organic EL device (Journal of Applied Physics -) which 
doped coumarin coloring matter or DCM coloring matter as a fluorescence guest 
ingredient 65 volumes, 3610 pages, refer to 1989, N, N - Diphenyl-N, N'-(3- 
methylphenyl) 1,1'- Biphenyl - 4 4' - Diamine into a host ingredient Although 
there was an organic EL device (refer to Japanese journal OBU applied physics, 
34 L 824 pages, and 1995) which doped rubrene as a fluorescence guest 
ingredient, the luminous efficiency of these organic EL devices was not enough. 
Since it is such, the present condition is that development of the organic EL 
device which doping to homogeneity into a luminous layer had an easy 
fluorescence guest ingredient and higher luminous efficiency, and was excellent 
in the luminescence life is desired. 
[0005] 



[Problem(s) to be Solved by the Invention] The purpose of this invention has 
high luminous efficiency, and is in offer of the organic EL device which was 
excellent in the luminescence life, as a result of this invention persons' inquiring 
wholeheartedly, luminous efficiency was high in the spectral region of the yellow 
of the organic EL device which boiled further at least at least a kind of organic EL 
device ingredient of the compound shown by general formula [1] - [3], and was 
used - red, and it found out that the luminescence life was also excellent and 
resulted in this invention. 

[Means for Solving the Problem] That is, this invention is an organic 
electroluminescent element ingredient shown by the following general formula 
[1]. 

General formula [1] 
[Formula 4] 




Q1 and Q2 express independently the condensed multi-ring radical which is not 
permuted [ the monocycle radical which is not permuted / the alkyl group which 
is not permuted / a hydrogen atom, a cyano group, a permutation, or /, a 
permutation, or /, a permutation, or ] among [type, respectively. Independently 
R1 -R12, and R13-R32, respectively A hydrogen atom, The alkyl group which is 
not permuted [ a halogen atom, a cyano group a nitro group, a permutation, or ], 
The aryloxy group which is not permuted [ the alkoxy group which is not 
permuted / a permutation or /, a permutation, or ], The arylthio radical which is 
not permuted [ the alkylthio group which is not permuted / a permutation or /, a 
permutation, or ], The arylamino radical which is not permuted [ the alkylamino 
radical which is not permuted / the amino group which is not permuted / the 



condensed multi-ring radical which is not permuted / the monocycle radical 
which is not permuted / a permutation or/, a permutation, or/, a permutation, or/, 
a permutation, or /, a permutation, or ] is expressed. X1 - X4 The aliphatic series 
ring residue which is not permuted [ the alkylene group which is not permuted / 
O, S, C=0, C**C, CZ1 =CZ2, S02, x-0(CH2)-(CH2) y, a permutation, or /, a 
permutation, or ] is expressed independently, respectively. Here, it is Z1 . And Z2 
The condensed multi-ring radical which is not permuted [ the monocycle radical 
which is not permuted / the alkyl group which is not permuted / a hydrogen atom 
a cyano group, a permutation, or /, a permutation, or /, a permutation, or ] is 
expressed independently, respectively, and although x and y express the 
positive integer of 0-20, respectively, they are not set to x+y=0. It may join 
together by the radical comrade who adjoined, and R1 -R12, or R13-R32 may 
form a new ring.] 

[0006] Furthermore, this invention is an organic electroluminescent element 
ingredient shown by the following general formula [2]. 
General formula [2] 
[Formula 5] 




Q1 and Q2 express independently the condensed multi-ring radical which is not 
permuted [ the monocycle radical which is not permuted / the condensed 
multi-ring radical permutation which is not permuted / the monocycle radical 
which is not permuted / the alkyl group which is not permuted / a hydrogen atom, 
a cyano group, a permutation, or /, a permutation, or /, a permutation, or / or /, a 
permutation, or ] among [type, respectively. Independently R1-R12, and 
R13-R32, respectively A hydrogen atom, The alkyl group which is not permuted 
[ a halogen atom, a cyano group a nitro group, a permutation, or ], The aryloxy 
group which is not permuted [ the alkoxy group which is not permuted / a 
permutation or /, a permutation, or ], The arylthio radical which is not permuted 
[ the alkylthio group which is not permuted / a permutation or /, a permutation, 
or ], The arylamino radical which is not permuted [ the alkylamino radical which 



is not permuted / the amino group which is not permuted / the condensed 
multi-ring radical which is not permuted / the monocycle radical which is not 
permuted / a permutation or /, a permutation, or /, a permutation, or /, a 
permutation, or /, a permutation, or ] is expressed. X1 - X4 The aliphatic series 
ring residue which is not permuted [ the alkylene group which is not permuted / 
O, S, C=0, C**C, CZ1 =CZ2, S02, x-0(CH2)-(CH2) y, a permutation, or /, a 
permutation, or] is expressed independently, respectively. Here, it is Z1. And Z2 
The condensed multi-ring radical which is not permuted [ the monocycle radical 
which is not permuted / the alkyl group which is not permuted / a hydrogen atom 
a cyano group, a permutation, or /, a permutation, or /, a permutation, or ] is 
expressed independently, respectively, and although x and y express the 
positive integer of 0-20, respectively, they are not set to x+y=0. It may join 
together by the radical comrade who adjoined, and R1 -R12 or R 13 -R32 may 
form a new ring.] 

[0007] Furthermore, this invention is an organic electroluminescent element 
ingredient shown by the following general formula [3]. 
General formula [3] 
[Formula 6] 




Q1 and Q2 express independently the condensed multi-ring radical which is not 
permuted [ the monocycle radical which is not permuted / the alkyl group which 
is not permuted / a hydrogen atom, a cyano group, a permutation, or /, a 
permutation, or /, a permutation, or ] among [type, respectively. Independently 
R1 -R12, and R13-R32, respectively A hydrogen atom, The alkyl group which is 
not permuted [ a halogen atom, a cyano group a nitro group, a permutation, or ], 
The aryloxy group which is not permuted [ the alkoxy group which is not 
permuted / a permutation or /, a permutation, or ], The arylthio radical which is 
not permuted [ the alkylthio group which is not permuted / a permutation or /, a 
permutation, or ], The arylamino radical which is not permuted [ the alkylamino 
radical which is not permuted / the amino group which is not permuted / the 
condensed multi-ring radical which is not permuted / the monocycle radical 



which is not permuted / a permutation or/, a permutation, or/, a permutation, or/, 
a permutation, or /, a permutation, or ] is expressed. Y1 -Y8 The condensed 
multi-ring radical which is not permuted [ the monocycle radical of the carbon 
numbers 6-16 which are not permuted / the alkyl group of the carbon numbers 
1-20 which are not permuted / a permutation or /, a permutation, or /, a 
permutation, or ] is expressed. It may join together by the radical comrade who 
adjoined, and R1 -R12, or R13-R32 may form a new ring.] 
[0008] furthermore, the organic electroluminescent element in which the organic 
compound thin film of two or more layers with which this invention contains a 
luminous layer in inter-electrode [ of a pair ] was formed - setting - a luminous 
layer - general formula [1] - [3] - it is the organic electroluminescent element 
which is a layer containing the organic electroluminescent element ingredient of 
a publication either. 

[0009] furthermore, this invention - a luminous layer - from a host ingredient 
and a doping ingredient - becoming - this doping ingredient - general formula 
[1] - [3] - it is the organic electroluminescent element of the above-mentioned 
publication which is the organic electroluminescent element ingredient of a 
publication either. 

[0010] Furthermore, this invention is the organic electroluminescent element of 
the above-mentioned publication characterized by forming the electronic 



injection layer of 1-4 layers, and an electron transport layer between a luminous 
layer and cathode. 

[0011] Furthermore, this invention is the organic electroluminescent element of 
the above-mentioned publication characterized by forming the hole injection 
layer of 1-4 layers, and a hole injection layer between a luminous layer and an 
anode plate. 

[Embodiment of the Invention] 

[0012] General formula [1] R1 -R32 of a compound expressed with - [3] 
independently, respectively The alkyl group which is not permuted [ a hydrogen 
atom, a halogen atom a cyano group, a nitro group, a permutation or ], The 
aryloxy group which is not permuted [ the alkoxy group which is not permuted / a 
permutation or /, a permutation, or ], The arylthio radical which is not permuted 
[ the alkylthio group which is not permuted / a permutation or /, a permutation, 
or ], The arylamino radical which is not permuted [ the alkylamino radical which 
is not permuted / the amino group which is not permuted / the condensed 
multi-ring radical which is not permuted / the monocycle radical which is not 
permuted / the cycloalkyl radical which is not permuted / a permutation or /, a 
permutation, or /, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or] is expressed. 

[0013] As an example of the halogen atom of R1 -R32 of a compound expressed 



with general formula [1] - [3] in this invention There are chlorine, a bromine, 
iodine, and a fluorine. As an example of an alkyl group A methyl group, an ethyl 
group, a propyl group, butyl, sec-butyl, tert-butyl, There are a pentyl radical, a 
hexyl group, a heptyl radical, an octyl radical, a stearyl radical, a trichloromethyl 
radical, etc., and there are a cyclopentane ring, a cyclohexane ring, etc. as an 
example of cycloalkyl. 

[0014] As an example of the alkoxy group of R1 -R32 of a compound expressed 
with general formula [1] - [3] in this invention A methoxy group, an ethoxy radical, 
an n-butoxy radical, a tert-butoxy radical, A TORIKURORO methoxy group, a 
trifluoroethoxy radical, a pentafluoro propoxy group, A 2, 2, 3, and 3-tetrafluoro 
propoxy group, 1, 1, 1, 3 and 3, and 3-hexafluoro-2-propoxy group, There is a 
6-(perfluoro ethyl) hexyloxy radical etc. as an example of an aryloxy group There 
are a phenoxy group, p-nitro phenoxy group, a p-tert-butylphenoxy radical, 
3-fluorophenoxy radical, a pentafluorophenyl radical, a 3-trifluoro methylphenoxy 
radical, etc. 

[0015] The example of the alkylthio group of R1 -R32 of a compound expressed 
with general formula [1] - [3] in this invention, There are a methylthio radical, an 
ethyl thio radical, a tert-butyl thio radical, a hexyl thio radical, an octylthio radical, 
a trifluoro methylthio radical, etc. The example of an arylthio radical, There are a 
phenylthio radical, p-nitro phenylthio radical, a p-tert-butyl phenylthio radical, 



3-fluoro phenylthio radical, a pentafluoro phenylthio radical, a 3-trifluoromethyl 
phenylthio radical, etc. 

[0016] As a monocycle radical of R1 -R32 of the compound expressed with 
general formula [1] - [3] in this invention, there are a phenyl group, a thionyl 
radical, a thiophenyl radical, a furanyl radical, a pyrrolyl radical, an imidazolyl 
radical, a pyrazolyl radical, a pyridyl radical, a pyrazinyl radical, a pyrimidinyl 
group, a pilus DAJINIRU radical, an oxazolyl radical, a thiazolyl radical, an 
oxadiazolyl radical, a thiadiazolyl radical, an IMIDAJIAZORIRU radical, etc. 
[0017] As a condensed multi-ring radical of R1 -R32 of the compound expressed 
with general formula [1] - [3] in this invention A naphthyl group, an anthryl radical, 
a phenan tolyl group, a fluorenyl group, a pyrenyl radical, The Indore radical, a 
pudding radical, a quinoline radical, an isoquinoline radical, a SHINORIN radical, 
a quinoxaline radical, a benzoquinoline radical, and full -- me - non - a radical 
and a carbazole radical - An oxazole radical, an oxadiazole radical, a thiazole 
radical, a thiadiazole radical, A triazole radical, an imidazole group, a 
benzooxazole radical, a benzothiazole radical, A benzotriazol radical, a 
benzimidazole radical, a bis-benzooxazole radical, There are a 
bis-benzothiazole radical, a bis-benzimidazole radical, an anthrone radical, a 
dibenzofuran radical, a dibenzo thiophene radical, an anthraquinone radical, an 
acridone radical, a phenothiazin radical, a pyrrolidine radical, a dioxane radical, 



a morpholine radical, etc. 

[0018] As an example of the amino group of R1 -R32 of a compound expressed 
with general formula [1] - [3] in this invention The amino group, the bis(acetoxy 
methyl) amino group, the bis(acetoxy ethyl) amino group, There are a 
bis-acetoxy propyl amino group, a bis(acetoxy butyl) amino group, etc. As an 
example of an alkylamino radical, an ethylamino radical, a diethylamino radical, 
There are a dipropylamino radical, a dibutylamino radical, a benzylamino radical 
dibenzylamino radical, etc. as an example of an arylamino radical There are a 
phenylamino radical, an amino group (3-methylphenyl), an amino group 
(4-methylphenyl), etc. as an example of a phenylamino radical A phenylamino 
radical, a phenyl methylamino radical, a diphenylamino radical, There are a 
ditolylamino radical, the JIBIFE nil amino group, the Jl (4-methyl biphenyl) amino 
group, a Jl (3-methylphenyl) amino group, a Jl (4-methylphenyl) amino group, a 
naphthyl phenylamino radical, a bis[4-(alpha and alpha'-dimethylbenzyl) phenyl] 
amino group, etc. 

[0019] Moreover, by the radicals which R1 -R32 adjoin, it may join together 
mutually, respectively and saturation, such as a phenyl ring, a naphthyl ring, an 
anthryl ring, a pyrenyl ring, a carbazole ring, a benzopyranyl ring, and a 
cyclohexyl ring, or a partial saturation ring may be formed. 
[0020] General formula [1] Q1 of the compound of - [3], and Q2 The condensed 



multi-ring radical which is not permuted [ the monocycle radical which is not 
permuted / the alkyl group which is not permuted / a hydrogen atom, a cyano 
group, a permutation, or /, a permutation, or /, a permutation, or ] is expressed 
independently, respectively. The alkyl group which described the example of an 
alkyl group, a monocycle radical, and a condensed multi-ring radical by above 
R1 -R32, a monocycle radical, and a condensed multi-ring radical are mentioned. 
[0021] X1 -X4 of a compound expressed with the general formula [1] in this 
invention, and [2] The aliphatic series ring residue which is not permuted [ the 
alkylene group which is not permuted / O, S, C=0, CZ1 =CZ2, C**C, S02, 
x-0(CH2)-(CH2) y, a permutation, or /, a permutation, or ] is expressed 
independently, respectively. Here, although x and y express the positive integer 
of 0-20, respectively, they are not set to x+y=0. Moreover, Z1 And Z2 The 
condensed multi-ring radical which is not permuted [ the monocycle radical 
which is not permuted / the alkyl group which is not permuted / a hydrogen atom 
a cyano group, a permutation, or /, a permutation, or /, a permutation, or ] is 
expressed independently, respectively. The alkyl group which described the 
example of an alkyl group, a monocycle radical, and a condensed multi-ring 
radical by above R1 -R32, a monocycle radical, and a condensed multi-ring 
radical are mentioned. As an alkylene group which is not permuted [ a 
permutation or ], the divalent residue of the aliphatic series ring of the carbon 



numbers 5-7, such as a cyclopentyl ring, a cyclohexyl ring, a methylcyclohexyl 
ring, and a cycloheptyl ring, is mentioned as aliphatic series ring residue which is 
not permuted [ the alkylene group of carbon numbers 1-20 or its substitution 
product, a permutation, or ]. X1 - X4 There is a substituent shown by R1-R32 as 
a substituent of a permutation alkylene group or permutation aliphatic series ring 
residue. X1 - X4 As for a thing desirable as a permutation alkylene group, 
2-phenyl isopropanal pyrene radical, dichloro methylene group, difluoro 
methylene group, benzylene group, alpha-phenoxy benzylene group, alpha, and 
alpha'-dimethyl benzylene group, alpha-benzyloxy benzylene group, etc. are 
mentioned. 

[0022] Y1 -Y8 of a compound expressed with the general formula [3] in this 
invention The monocycle radical of the carbon numbers 6-16 which are not 
permuted [ the alkyl group of the carbon numbers 1-20 which are not permuted / 
a permutation or /, a permutation, or ] and a condensed multi-ring radical are 
expressed. The alkyl group which described the example of an alkyl group, a 
monocycle radical, and a condensed multi-ring radical by above R1 -R32, a 
monocycle radical, and a condensed multi-ring radical are mentioned. 
[0023] Q1 in this invention, and Q2 An alkyl group, a monocycle radical, a 
condensed multi-ring radical, And R1 -R 32 The alkyl group shown, an alkoxy 
group, an aryloxy group, An alkylthio group, an arylthio radical, a cycloalkyl 



radical, a monocycle radical, a condensed multi-ring radical, The amino group, 
an alkylamino radical, an arylamino radical, and X1 -X2 Alkylene group, And the 
alkyl group of Y1 -Y 8, a monocycle radical, a condensed multi-ring radical, and 
Z1 And Z2 There is a substituent shown below as an example of representation 
of the radical which may be permuted by the alkyl group, the monocycle radical, 
and the condensed multi-ring radical. 

[0024] As a halogen atom, they are chlorine, a bromine, iodine, and a fluorine. 
As an alkyl group, there are a methyl group, an ethyl group, a propyl group, butyl, 
sec-butyl, tert-butyl, a pentyl radical, a hexyl group, a heptyl radical, an octyl 
radical, a stearyl radical, a trichloromethyl radical, etc., and there are a 
cyclopentane ring, a cyclohexane ring, 1, 3-cyclohexa dienyl radical, a 
2-cyclopentene-1-IRU radical, 2,4-cyclopentadien-1-ylidenyl group, etc. as 
cycloalkyl. 

[0025] As an alkoxy group, a methoxy group, an ethoxy radical, an n-butoxy 
radical, A tert-butoxy radical, a TORIKURORO methoxy group, a trifluoroethoxy 
radical, A pentafluoro propoxy group, 2, 2 and 3, 3-tetrafluoro propoxy group, 
There are a 1 , 1 , 1 , 3, 3, and 3-hexafluoro-2-propoxy group, a 6-(perfluoro ethyl) 
hexyloxy radical, etc. as an aryloxy group There are a phenoxy group, p-nitro 
phenoxy group, a p-tert-butylphenoxy radical, 3-fluorophenoxy radical, a 
pentafluorophenyl radical, a 3-trifluoro methylphenoxy radical, etc. 



[0026] As an alkylthio group, there are a methylthio radical, an ethyl thio radical, 
a tert-butyl thio radical, a hexyl thio radical, an octylthio radical, a trifluoro 
methylthio radical, etc., and there are a phenylthio radical, p-nitro phenylthio 
radical, a p-tert-butyl phenylthio radical, 3-fluoro phenylthio radical, a pentafluoro 
phenylthio radical, a 3-trifluoromethyl phenylthio radical, etc. as an arylthio 
radical. 

[0027] As an aryl group, there are a phenyl group, a biphenyl radical, a terphenyl 
radical, a naphthyl group, an anthryl radical, a phenan tolyl group, a fluorenyl 
group, a pyrenyl radical, etc. as a heterocycle radical A pyrrole radical, a 
pyrroline radical, a pyrazole radical, a pyrazoline radical, an imidazole group, A 
triazole radical, a pyridine radical, a pyridazine radical, a pyrimidine radical, a 
pyrazine radical, A triazine radical, the Indore radical, a pudding radical, a 
quinoline radical, an isoquinoline radical, a SHINORIN radical, a quinoxaline 
radical, a benzoquinoline radical, and full ~ me - non -- a radical - A carbazole 
radical, an oxazole radical, an oxadiazole radical, a thiazole radical, A 
thiadiazole radical, a triazole radical, an imidazole group, a benzooxazole radical, 
A benzothiazole radical, a benzotriazol radical, a benzimidazole radical, There 
are a bis-benzooxazole radical, a bis-benzothiazole radical, a bis-benzimidazole 
radical, an anthrone radical, a dibenzofuran radical, a dibenzo thiophene radical, 
an anthraquinone radical, an acridone radical, a phenothiazin radical, a 



pyrrolidine radical, a dioxane radical, a morpholine radical, etc. 
[0028] As an amino group, the amino group, the bis(acetoxy methyl) amino 
group, The bis(acetoxy ethyl) amino group, the bis-acetoxy propyl amino group, 
There is a bis(acetoxy butyl) amino group etc. as an example of an alkylamino 
radical An ethylamino radical, There are a diethylamino radical, a dipropylamino 
radical, a dibutylamino radical, a benzylamino radical dibenzylamino radical, etc. 
as an example of an arylamino radical A phenylamino radical, the amino group 
(3-methylphenyl), the amino group (4-methylphenyl), A phenyl methylamino 
radical, a diphenylamino radical, the bis(4-phenoxyphenyl) amino group, The 
bis(4-biphenyl) amino group, the bis[4-(4-tolyl) phenyl] amino group, There are a 
bis(3-methylphenyl) amino group, a bis(4-methylphenyl) amino group, a 
naphthyl phenylamino radical, a bis[4-(alpha and alpha'-dimethylbenzyl) phenyl] 
amino group, etc. 

[0029] In this invention, the compound expressed with general formula [1] - [3] is 
compoundable by the following approaches, for example. It can obtain by 
heating the following general formula [4] and a general formula [5] in a 
tetrahydrofuran under a titanium tetrachloride and zinc existence. Although the 
example of representation of the compound of this invention is concretely 
illustrated to Table 1 below, this invention is not limited to the following examples 
of representation. 



[0030] General formula [4] 

[Formula 7] 

16 R R 16 




[0031] General formula [5] 
[Formula 8] 




[- R1 -R12 are the same as the above among a formula.] 
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[Table 1] 
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[0038] 




[0039] the compound expressed with general formula [1] - [3] has two olefin 
parts (>C=C - <) in 1 molecule. By the geometrical isomer of this olefin part, 
although the compound expressed with general formula [1] - [3] has the 



combination of a cis- object and a transformer object, the compounds of this 
invention may be those any and may be mixed. 

[0040] An organic EL device is a component in which one layer or a multilayer 
organic thin film was formed between an anode plate and cathode. In the case of 
the mold, the luminous layer is further prepared between an anode plate and 
cathode. A luminous layer contains luminescent material, and in order to make 
the electron poured in from the electron hole or cathode which was poured in 
from the anode plate in addition to it convey to luminescent material, it may 
contain a hole-injection ingredient or an electron injection ingredient. An electron 
injection ingredient is an ingredient with the capacity for an electron to be poured 
in and to get from cathode, and an electronic transportation ingredient is an 
ingredient with the capacity to convey the poured-in electron to a luminous layer. 
A hole-injection ingredient is an ingredient with the capacity for an electron hole 
to be poured in and to get from an anode plate, and an electron hole 
transportation ingredient is an ingredient with the capacity to convey the 
poured-in electron hole to a luminous layer. A multilayer mold has the organic EL 
device which carried out the laminating with the multilayer configuration of an 
anode plate / hole injection layer / electron hole transportation layer / luminous 
layer / electron transport layer / electronic injection layer / (anode plate / hole 
injection layer / luminous layer / cathode), (anode plate / hole injection layer / 



electron hole transportation layer / luminous layer / cathode), (anode plate / 
luminous layer / electronic injection layer / cathode), (anode plate / luminous 
layer / electron transport layer / electronic injection layer / cathode), (anode plate 
/ hole injection layer / luminous layer / electronic injection layer / cathode), and 
(cathode) **. The electron hole transportation layer and electron transport layer 
of a multilayer mold may consist of two or more layers. The compound shown by 
general formula [ of this invention ] [1] - [3] is a compound which has strong 
fluorescence in a solid state, and since it excels in electroluminescence nature, it 
can be used within a luminous layer as a luminescent material. Moreover, the 
optimal selection of high luminous efficiency and luminescence wavelength is 
possible for the compound of general formula [1] - [3] by doping in a luminous 
layer at a rate that it is the optimal in a luminous layer as a doping ingredient. 
[0041] The compound of general formula [1] - [3] can be used for the host 
ingredient of a luminous layer as a doping ingredient (guest ingredient), and an 
organic EL device with high luminescence brightness can also be obtained. 
General formula [1] As for the compound of - [3], it is desirable in a luminous 
layer to contain to a host ingredient in 0.001 % of the weight - 50% of the weight 
of the range, and 0.01 more % of the weight - 10% of the weight of its range is 
effective for it. 

[0042] General formula [1] as a host ingredient which can be used combining 



with the compound of - [3] A quinoline metal complex, oxadiazole, a 
benzothiazole metal complex, A benzooxazole metal complex, a benzimidazole 
metal complex, triazole, An imidazole, oxazole, oxadiazole, a stilbene, a 
butadiene, A benzidine mold triphenylamine, a styryl amine mold triphenylamine, 
diamine mold triphenylamine full - me - a non and diamino anthracene mold 
triphenylamine - A diamino phenanthrene mold triphenylamine, anthra 
quinodimethan, Diphenoquinone, thiadiazole, tetrazole, perylene tetracarboxylic 
acid, There are polymeric materials of conductive polymers, such as deflection 
ORENIRIDEN methane, anthra quinodimethan, triphenylene, anthrones, etc. 
those derivatives and a polyvinyl carbazole, and polysilane, etc. Although 
concretely illustrated to Table 2 below, this invention is not limited to the 
following examples of representation. 
[0043] 
[Table 2] 
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[0057] General formula [1] It also becomes possible to change the luminescent 
color using a doping ingredient, using - [3] as a host ingredient. General formula 
[1] as a doping ingredient used with - [3] An anthracene, naphthalene, a 
phenanthrene, a pyrene, tetracene, Coronene, a chrysene, a fluorescein, 
perylene, phtalo perylene, Non [ naphthalo perylene and peri non, / phtalo peri 



non, / naphthalo peri ] A diphenyl butadiene, a tetra-phenyl butadiene, a 
coumarin, oxadiazole, Aldazine, bis-benzoKISAZORIN, bis-styryl, pyrazine, a 
cyclopentadiene, A quinoline metal complex, an amino quinoline metal complex, 
an imine, diphenylethylene, Although there are those derivatives, such as a vinyl 
anthracene, a diamino carbazole, a pyran, thiopyran, poly methine, merocyanine, 
an imidazole chelation oxy-NOIDO compound, Quinacridone, and rubrene, it is 
not limited to these. 

[0058] In addition to luminescent material and a doping ingredient, if there is 
need, a hole-injection ingredient and an electron injection ingredient can also be 
used for a luminous layer. 

[0059] An organic EL device can prevent the fall of the brightness by quenching, 
or a life by making it multilayer structure. Moreover, if there is need, two or more 
kinds can also be used combining luminescent material, a doping ingredient, 
and the hole-injection ingredient and electron injection ingredient that performs 
carrier impregnation. Moreover, a hole injection layer, a luminous layer, and an 
electronic injection layer may be formed of the lamination more than a bilayer, 
respectively, an electron hole or an electron is efficiently poured in from an 
electrode, and the component structure conveyed in a layer is chosen. 
[0060] A thing with a bigger work function than 4eV is suitable for the conductive 
ingredient used for the anode plate of an organic EL device, and organic 



conductive resin, such as the poly thiophene and polypyrrole, is used for gold 
oxide groups, such as tin oxide called those alloys and an ITO substrate, and a 
NESA substrate, indium oxide, etc., such as carbon, aluminum, vanadium, iron, 
cobalt, nickel, a tungsten, silver, gold, platinum, and palladium, and a pan. A 
thing with a work function smaller than 4eV is suitable for the conductive 
ingredient used for cathode, and those alloys, such as magnesium, calcium, tin, 
lead, titanium, an yttrium, a lithium, a ruthenium, and manganese, are used. As 
an alloy, although magnesium/silver, magnesium/indium, a lithium/aluminum, etc. 
are mentioned as an example of representation, it is not limited to these. The 
ratio of an alloy is controlled by the temperature of heating, the ambient 
atmosphere, and the degree of vacuum, and a suitable ratio is chosen. As long 
as an anode plate and cathode have the need, they may be formed of the 
lamination more than a bilayer. 

[0061] In order to make light emit efficiently in an organic EL device, in the 
luminescence wavelength field of a component, the transparent enough thing of 
at least one side is desirable. Moreover, the transparent thing of a substrate is 
desirable. The above-mentioned conductive ingredient is used for a transparent 
electrode, and it sets it up so that predetermined translucency may be secured 
by approaches, such as vacuum evaporationo and sputtering. As for the 
electrode of a luminescence side, it is desirable to make light transmittance 10% 



or more. A substrate has mechanical and thermal reinforcement, if transparent, it 
is not limited, but if it illustrates, transparency resin, such as a glass substrate, a 
polyethylene plate, a polyether ape phon plate, and a polypropylene plate, will 
be raised. 

[0062] Formation of each class of the organic EL device concerning this 
invention can apply which approach of the wet forming-membranes methods, 
such as the dry type forming-membranes methods, such as vacuum deposition 
and sputtering, and spin coating, dipping. Although especially thickness is not 
limited, it needs to set each class as suitable thickness. If thickness is too thick, 
in order to obtain a fixed optical output, big applied voltage will be needed and 
effectiveness will worsen. If thickness is too thin, even if a pinhole etc. will occur 
and it will impress electric field, sufficient luminescence brightness is not 
obtained. The usual thickness has the still more desirable range of 0.2 
micrometers from 10nm, although the range of 10 micrometers is suitable from 
5nm. 

[0063] The solvent may be any, although the ingredient which forms each class 
is dissolved or distributed to suitable solvents, such as chloroform, a 
tetrahydrofuran, and dioxane, in the case of the wet forming-membranes method 
and a thin film is formed. Moreover, also in which thin film, suitable resin and a 
suitable additive may be used on a membrane formation disposition for pinhole 



prevention of the film etc. As such resin, conductive resin, such as 
photoconductivity resin, such as insulating resin, such as polystyrene, a 
polycarbonate, polyarylate, polyester, a polyamide, polyurethane, polysulfone, 
polymethylmethacrylate, polymethyl acrylate, and a cellulose, 
poly-N-vinylcarbazole, and polysilane, the poly thiophene, and polypyrrole, can 
be mentioned. Moreover, an antioxidant, an ultraviolet ray absorbent, a 
plasticizer, etc. can be mentioned as an additive. 

[0064] The compound which has the capacity to pour in an electron hole, as a 
hole-injection ingredient or an electron hole transportation ingredient, has the 
hole-injection effectiveness which was excellent to a luminous layer or 
luminescent material, and prevented migration into the electronic injection layer 
or electron injection ingredient of an exciton generated by the luminous layer, 
and was excellent in thin film organization potency is mentioned. Specifically A 
phthalocyanine system compound, a naphthalocyanine system compound, A 
porphyrin system compound, oxadiazole, triazole, an imidazole, Imidazolone, 
imidazole thione, pyrazoline, a pyrazolone, a tetrahydro imidazole, Oxazole, 
oxadiazole, a hydrazone, an acyl hydrazone, The poly aryl alkane, a stilbene, a 
butadiene, a benzidine mold triphenylamine, a styryl amine mold triphenylamine, 
a diamine mold triphenylamine, etc., Although there are polymeric materials, 
such as those derivatives and a polyvinyl carbazole, polysilane, and a 



conductive polymer, etc., it is not limited to these. 

[0065] The compound which has the capacity to pour in an electron, as an 
electron injection ingredient or an electronic transportation ingredient, has the 
electron injection effectiveness which was excellent to a luminous layer or 
luminescent material, and prevented migration into the hole injection layer or 
hole-injection ingredient of an exciton generated by the luminous layer, and was 
excellent in thin film organization potency is mentioned, for example, a quinoline 
metal complex, oxadiazole, a benzothiazole metal complex, a benzooxazole 
metal complex, a benzimidazole metal complex, and full - me - non, although 
there are anthra quinodimethan, diphenoquinone, thiopyran dioxide, oxadiazole, 
thiadiazole, tetrazole, perylene tetracarboxylic acid, deflection ORENIRIDEN 
methane, anthra quinodimethan, anthrones, etc. and those derivatives, it is not 
limited to these. Moreover, an electronic acceptance ingredient can be added 
into a hole-injection ingredient, an electron-donative ingredient can be added 
into an electron injection ingredient, and sensitization can be carried out. 
[0066] It is also possible to prepare a protective layer on the surface of a 
component, or to enclose a silicone oil etc., and to protect the whole component 
for the improvement of stability to the temperature of the organic EL device 
obtained by this invention, humidity, an ambient atmosphere, etc. 
[0067] 



[Example] Hereafter, this invention is further explained to a detail based on an 
example. 

[0068] Synthetic approach THFIOOml of a compound (1) is put into a flask, it 
cools by ice bus, and 12ml of titanium tetrachlorides is dropped. Then, 
1-formyl-4-[N and N'-JI (4-(alpha and alpha'-dimethylbenzyl) phenyl)] 
amino-naphthalene 6g is supplied in a flask, and 8g of zinc powder is added little 
by little. After adding all, the flask was heated, and the reaction was performed 
for bottom 5 hours of a ring current. The precipitate which added water and was 
produced was filtered and collected after reaction termination. After precipitating 
with silica gel, sublimation purification of the column purification was carried out. 
Generation of a compound was checked by NMR, FD-MS, and IR. 
[0069] On the glass plate with an ITO electrode washed example 1, they are N, 
N'-(3-methylphenyl)-N, and N'-diphenyl. - 1 and 1-biphenyl - Vacuum deposition 
of the 4 and 4-diamine (TPD) was carried out, and the hole injection layer of 
20nm of thickness was obtained. Subsequently, the compound (1) was 
vapor-deposited, the luminous layer of 40nm of thickness was created, the tris 
(8-hydroxyquinoline) aluminum complex (Alq3) was vapor-deposited, and the 
electronic injection layer of 30nm of thickness was obtained. The electrode of 
100nm of thickness was formed with the alloy which moreover mixed silver with 
magnesium by 10:1, and the organic EL device was obtained. The hole injection 



layer and the luminous layer were vapor-deposited under the conditions of a 
substrate temperature room temperature in the vacuum of 10-6Torr. As for this 
component, luminescence of luminescence brightness 120 cd/m2, maximum 
luminescence brightness 42000 cd/m2, and luminous efficiency 4.6 Im/W at the 
time of 5V was obtained by direct-current-voltage 5V. Next, 3mA/cm2 1/2 or 
more luminescence of initial brightness was held for 10000 hours or more as a 
result of life test which made this component emit light continuously with current 
density. 

[0070] It changed to the compound (1) at two to example 21 luminous layer, and 
the organic EL device was produced by the same approach as an example 1 
except using the compound shown in Table 3. This component showed the 
luminescence property shown in Table 3. 
[0071] 
[Table 3] 
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[0072] Vacuum deposition of the compound (12) was carried out on the glass 
plate with an ITO electrode washed example 22, the luminous layer of 100nm of 



thickness was created, the electrode of the thickness of 150nm of thickness was 
formed on it with the alloy which mixed silver with magnesium by 10:1, and the 
organic EL device was obtained. A luminous layer and cathode were 
vapor-deposited under the conditions of a substrate temperature room 
temperature in the vacuum of 10-6Torr. As for this component, luminescence of 
luminescence brightness 50 cd/m2, maximum luminescence brightness 3500 
cd/m2, and luminous efficiency 0.4 Im/W at the time of 5V was obtained by 
direct-current-voltage 5V. Next, 3mA/cm2 1/2 or more luminescence of initial 
brightness was held for 5000 hours or more as a result of life test which made 
this component emit light continuously with current density. 
[0073] On the glass plate with an ITO electrode washed example 23, vacuum 
deposition of the TPD was carried out and the hole injection layer of 20nm of 
thickness was obtained. Subsequently, N, N'-(4-methylphenyl)-N, and N' 
-(4-n-buthylphenyl)- Phenanthrene - Weight ratio ** of 100:1 was 
vapor-deposited for 9, 10-diamine, and a compound (1), the luminous layer of 
40nm of thickness was created, Alq3 was vapor-deposited, and the electronic 
injection layer of 10nm of thickness was obtained. The electrode of 100nm of 
thickness was formed with the alloy which moreover mixed silver with 
magnesium by 10:1, and the organic EL device was obtained. The hole injection 
layer and the luminous layer were vapor-deposited under the conditions of a 



substrate temperature room temperature in the vacuum of 10-6Torr. As for this 
component, luminescence of luminescence brightness 250 cd/m2, maximum 
luminescence brightness 44000 cd/m2, and luminous efficiency 3.8 Im/W at the 
time of 5V was obtained by direct-current-voltage 5V. Next, 3mA/cm2 1/2 or 
more luminescence of initial brightness was held for 10000 hours or more as a 
result of life test which made this component emit light continuously with current 
density. 

[0074] On the glass plate with an ITO electrode washed example 24, vacuum 
deposition of 4, 4', and the 4"-tris [N-(3-methylphenyl)-N-phenylamino] 
triphenylamine was carried out, and the hole injection layer of 40nm of thickness 
was obtained. Subsequently, vacuum deposition of the 4 and 4' bis[ - ] 
[N-(1-naphthyl)-N-phenylamino] biphenyi (alpha-NPD) was carried out, and the 
second hole injection layer of 10nm of thickness was obtained. Furthermore, 
vacuum deposition of the compound (1) was carried out, the luminous layer of 
30nm of thickness was created, vacuum deposition of the 
bis(2-methyl-8-hydroxyquinolinate) (1-phenolate) gallium complex was carried 
out further, the electronic injection layer of 30nm of thickness was created, the 
electrode of 1 50nm of thickness was formed on it with the alloy which mixed 
aluminum and a lithium by 25:1, and the organic EL device was obtained. The 
hole injection layer and the luminous layer were vapor-deposited under the 



conditions of a substrate temperature room temperature in the vacuum of 
10-6Torr. As for this component, luminescence of the luminescence brightness 
240 (cd/m2), the maximum luminescence brightness 54000 (cd/m2), and 
luminous efficiency 4.8 (Im/W) was obtained by direct-current-voltage 5V. 
[0075] It changed to the compound (1) at 25 to example 44 luminous layer, and 
the organic EL device was produced by the same approach as an example 1 
except using the compound shown in Table 4. This component showed the 
luminescence property shown in Table 4. 
[0076] 
[Table 4] 
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[0077] On the glass plate with an ITO electrode washed example 45, a 
compound (3), Alq3 and TPD, and polycarbonate resin (PC-A) were dissolved in 
the tetrahydrofuran by the weight ratio of 3:2:3:8, and the luminous layer of 



100nm of thickness was obtained with the spin coating method. The electrode of 
1 50nm of thickness was formed with the alloy which moreover mixed silver with 
magnesium by 10:1, and the organic EL device was obtained. As for this 
component, luminescence of luminescence brightness 20 cd/m2, maximum 
luminescence brightness 3100 cd/m2, and luminous efficiency 0.5 Im/W at the 
time of 5V was obtained by direct-current-voltage 5V. Next, 3mA/cm2 1/2 or 
more luminescence of initial brightness was held for 3000 hours or more as a 
result of life test which made this component emit light continuously with current 
density. 

[0078] On the glass plate with an ITO electrode washed example 46, vacuum 
deposition of alpha-NPD was carried out, and the hole injection layer of 30nm of 
thickness was obtained, subsequently, the compound (1) as the 
bis(2-methyl-8-hydroxyquinolinate) (1-phenolate) gallium complex and doping 
ingredient as a host ingredient - the weight ratio of 50:1 - vapor-depositing - 
the luminous layer of 30nm of thickness - creating -- further - vacuum 
evaporation technique -- [2-(4-tert-buthylphenyl)-5-(biphenyl)- the electronic 
injection layer of 20nm of thickness of 1, 3, and 4-oxadiazole] was obtained. The 
electrode of 150nm of thickness was formed with the alloy which moreover 
mixed silver with magnesium by 10:1, and the organic EL device was obtained. 
A hole injection layer, a luminous layer, an electronic injection layer, and cathode 



were vapor-deposited under the conditions of a substrate temperature room 
temperature in the vacuum of 10-6Torr. As for this component, luminescence of 
luminescence brightness 230 cd/m2, maximum luminescence brightness 53000 
cd/m2, and luminous efficiency 4.6 Im/W at the time of 5V was obtained by 
direct-current-voltage 5V. Next, 3mA/cm2 1/2 or more luminescence of initial 
brightness was held for 10000 hours or more as a result of life test which made 
this component emit light continuously with current density. 
[0079] The organic EL device was produced by the same approach as an 
example 24 except using the compound shown as a host ingredient and a 
doping ingredient in Table 5 for 47 to example 57 luminous layer. This 
component showed the luminescence property shown in Table 5. 
[0080] 
[Table 5] 
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[0081] The organic EL device of this invention attains improvement in luminous 
efficiency and luminescence brightness, and reinforcement, and does not limit 
the component production approaches used collectively, such as luminescent 
material, a doping ingredient, a hole-injection ingredient, an electron injection 
ingredient, a sensitizer, resin, and an electrode material. 
[0082] 

[Effect of the Invention] By this invention, compared with the former, it is high 
luminous efficiency and high brightness, and the long lasting organic EL device 
was able to be obtained. 



